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#11 2003-066555 ^-i^ : 1/ 

[^m<7)^m mm%^m^ ^ - v > ^mm.. a i xfmM.%^m^ ^ - v > 

1 ] 

ii^jg 1 nfs«co^^M^^p|^ ^ - V > ^*^So 
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^-v: 2/ 



im^m 4 1 

[li*:^ 5 1 

If 1 ~ 5 (D\^^-rti:d-i,z$^m.<7)mm^^m4 ^ - v > ^^mm.o 

[it^:^ 7 ] 

mn.Ku^^fz^<m.x\ mmML<D:ny( )Vi}'^^mLtz^mm^\z&-^^^x^WL^ 
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!Wm 2003-066555 ^- v : 3/ 

mmt^mi&ir^ 9 0j^/^°;^;^i3J:^/l 8 0E/^°;^7>^e|^^)^-r^^^°;^>!>^^^ 

mm^m^-t^m^^^t ^^^^ 

[if 1 0 1 
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^-v: 4/ 



^^m.%^m ^ > - V > ^'ii'Ao 

[If 1 1 1 

^ ^ > PbIPS ^ I v^Tfi^gi > - K L TS:M L /c^'fg^^O -7 - J^^m^Jlt 

If 1 0 t;femc7)«^^q*-r ^ - v > ^':^vio 
[if 1 2 ] 

If 1 0 ma«o^a^*Ri-f ^ - V > ^-^^iio 

1 3 1 

if*:^ 1 0 \z.%m.<r>mm.%^m^ ^ - v>^:^-^o 

[If 5}^]^ 1 4 1 
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2 0 0 3 - 0 6 6 5 5 5 ^- v : 5/ 

im^m 1 5 ] 

it^:g 10-14 <7)v^-r^5i'n;|Si!c<7)«^*n|^ ^ - ^'li^o 
[If 16] 

Huffi^ 2 (DUmt. 9 0 J8/N';v>; is J: ?7 1 8 0 KX.^ WMit^mi^ L 

10-15 (D\^^'rM-\,z%m.(Dm&%^m^ ^ - v>^'^-/So 

[If 1 7 1 

Hiifeil2<7)XfI(i, tufSi 8 0Jg/>°;u7.<7)Htf^ic|£t5:?^Pffi45ge?^t#^enijnL 
If 1 6 l3fE«<7)TO^*Rl^ ^ - V > ir:^-^o 

imMm. 1 8 1 

# htt^mi^^- Iff 19 ji L^ft ^ 1^*1- -i) ^M^*Rl-f ^ - V > ^^*:^vi-e^ o 

mum 1 oxfiTi^^Hiff&fiffiMiE^zjLa^tfo /::Hffis^m<7) =1 ^ )i^<o^mm^. ^ 
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#11 2 0 0 3 - 0 6 6 5 5 5 ^-i^ : 6/ 

[0 0 0 1 ] 

[0002] 

ft ^ ^^1" ^ I^M^^^Rl ■i' > - y > M R I (Magnet ic Resonance Imagi 

ng) i)^^htiX^^^o 

i5¥T-{i. m^<D^m=i-^ )^'tm^^xii:mj^>:3- y:^j[0]^zmmm (fov 

: Field of view ) ^^i6Ti^iitC^ ^ >^tfv^ j:-^ '7 T v > ^'tc i I9 
^nT^ctf^ilf^f^ft (T-^^TiJ'h) ^-^tfHftTi^^^ 1ti5:<^ ^ ;K7)SJt5^ 

y(fimi^m^^xtn^M^^m^^^^.^mmm<7)ji^^^mm (fuh fov^^jh^) 

o 

[0 0 0 3] 

[mn^xm i ] 

2002-248089 -^<2rlB 

[#^#Bt:5:ift 1 ] 

Pruessmann, K. P, Weiger, M. Sheidegger, M. B. Boesiger, P. , Magn. Reson. 
Med, 42. 952, 1999 
[0 0 0 4] 
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[0 0 0 5] 
[0 0 0 61 

Ufa ^ m'ik-^ ^ fz ib(n^m 
(7)- =r iim^ > =f - K:^!^ Kmmm ^ mn l 4^ v^t^ti^-c-^ffl l tzm^E 

[0 0 0 7] 
[0 0 0 8] 
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8/ 



m^j^^^t^ mmit^mm-r^ 9 oj$^N-;u;^i3ci:o'^i s ojt^N';u;^^enADi- 

[0 0 0 9] 

^ Iff 19 L ^%ft ^ -5) ^IJH^^P-I ^ p< - V > ^':^iiX^ o -C . Hu la^X l^ccT) rr 

1 i: , tiffed 1 (Dum^^jmrn^^mjE^m.^n-^ fzmm^m.(^ ^ ^ >'K7)^ 
[0010] 

Y:)j\p\\,z^um.m^mw\^^£^^mmxm%m^^ L^\p\K^wmm^mwL. n 
IB n ^ )vx^^m Ltz-)-\£Y-^m^<7y\H. -^^ )\^x^m Ltzmmi-^v-^m 

iuiBif^tti Ly]\^KmmLxm^K^^^xmummmi:WMLfz:\kmx\ m 



tbiiE# 2003-3100582 



#M 2003-066555 



^-v: 9/ 



10 0 1 1 ] 

^m^o:>m 1 mmfmjzi^^^mm.%^m^ ^ - v > ^^-^s i o o ^n-^ 
-r ^ - V > ^'^ft . i^ij X. =f ^ tz ct ^ -^mm^ izm-^'^^xiH'ois.Lmi^i 

[0 0 12] 

K;^[^t3ttfaaif (FOV : Field of view ) ^^*!)-Ci^iitlX ^ ^ > =^^f 
[0 0 13] 

T-^) o III 2 {4111 1 L fzmM%^m^ ^ - V > i^*^g<7)-7 h T -b > 

';<7)»f®[iiT'*^o 

^MMfrnj^i^^mm^^m^ ^ - ^ > i o o (4, m i , 2 c^i- x o 
-^y^^ y V T-b>-7-'; 1 0 K m.mmm 102. mmmmmm^ 103. 
R Fm:'jiiiii^ 10 4. mmmm^ 105. ^^^a 1 0 e > 107, > 
-^y^umm^i 0 8. r~ v^mm^i 0 9. RF§tmmmi 10. ad-^ 
mtii 1 1. umm^i 1 2. isctw^j^^i 1 3^^-r^o 

[0 0 1 41 
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^-'J: 10/ 



10 11. 311ft 3 0 1 2 , ^m^^ 0 1 3 . isx vm^ 1 0 1 4 ^^i- 

[0 0 151 

mimm^^ ;n o 1 1 (±. ^m^^ ;n o i s -h^-^m^ hm.%^^%m^^~ 3 
>kjt(D^wmm^nfz^z>fzisb\z^ mi 0 1 Ai}mik\^fzmm.w^ki^\zi^w. 
mm^m^mimm^^^'^ho mx.^mwm^:=t^ )v\ 0 1 uix. y, z 

^ 3 ^ ;n 0 1 1 ^ ^ s£5SJt (± . # X , Y , z tti fp^ o tzmm 

(D^^^^t>^\ZX,^ ^ 7.yy{7. (slice ) -^^(^7.^ A T^^WM^. I%<^m L:^ 
K:^f6]<7)<fcj@B^8|J^ ( -7 ji - X j:. > 3 - K : Phase encoded SEI^J* i: ^ a 9 ) <7) 3 
[0 0 16] 

iiff 3^ ;l/l 0 1 2 (i. 10 11 LfcW^rBll*I-e. 

^<ry^Wi^nm§i(D^^)\yMt^. '^y;i(f9 0° Mj^/n";!-^?.^^ it/l 8 0° ilj^B^N" 
[0 0 17] 

o 

-f7H0131~10134 ^^ti"^o 'll!lx.(f$ft=J-r 10 13 1, 10 13 
3 ktW^M p <7)±^t-|£tt h 3^;H0132, 10134 (i^U-^K 

y\^c r , W^Mv> ^^^LT$^frI^;^ 10 13 1, 10 14 3 tn^-fhX.^ H 
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^-v: 11/ 



[0 0 18] 
[0 0 1 91 

m.^ 10 14 (i. M^M^^p ^Htf J: 9 ^zn^fhti. mx.m&mmM i o 2 75^^> 

1 0 1 4 {±;$:|||tf^Sl^PI^tL^ ^><^-e(±4^v^o fiJx.M51 0 1 4 {±. 7XX?gl 
[0 0 2 0] 

mmmmmM^ i o 3 fi. v-^>;^ifi'itiiiE§ 1 0 s T^^^cotuf^tc j: 19 , ^ 

RF«:'jiiili5^1 0 4(i. h'^imii^l 0 d^^hlhtJ^itfzRFm'^^m 
^^L. ^m^^ }^ 10 12 lztiit}iri>o 

mmmm^ 1 0 5 ti. =1 0 1 3 -e^tm ^ tifz^^.i$- p^^^h (dwmm, 

^TTsmWl 0 6{±. ©JtaSBl 0 7<7)$lJt^(cj: 19 Bf^O^^Sr^f 9 o 
[0 0 2 1 ] 

tUtip^l 0 7(i. mi^^^l 1 3 <i:<^rHl'etf^(7)tt^^, <7)/^°;^7. v-^^r > 
X^Hiaf '5>/zi6H. v-^>y?.lB'ltlSIl^l 0 80l&f^0^#^. 

mi<z^^^mm^ndo 

[0 0 2 2] 

- vmmmmi o 9 ^mif {pjr^<^^^ ^ y^'i/zx-oXRv^mm^i 1 of^m 
. RFmtjmm^i 0 4 ^^^^LTRFii'^S3^;n 0 1 2 uepin-r^o 
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^-v: 12/ 



[0 0 2 3] 

hmmmmi 0 9. v-'5^>>^fS1tIiIl^l 0 8 75-ib(7)>ft-^{z^o'v^T. F/f 
^O^^ ^ >^'tz ct 19 RF||ig[l]ff& 1 OOi^Ur^mtl'ff-^^'^lil-^o 

R F§tmm^ 1 1 0 ti, m^m'^m(DRFm^WLmi^i^j& l. r- h ^pip] 

S& 1 0 9 is i msffi^?^^ 1 1 2 t;m;'ji-^o 

AD^m^i 1 i{i. mgt«^i 1 2i.zx^ii.mwmA<7)ri-uyin-^-ir 
v^Mt-^c^i^^a^tT^\ tijtipspi 0 7 i,ziiitii-^o 

[0 0 2 4] 

fiis^-^^i 1 2{i. RFUMi^i 1 o(Dmt}^mmm-^tL. mmmmm 

1 1 ^ZlHitj-f-^o 

m^^^l 1 3{i. fax.(i.x-^ftcJ:<2,#.'f^tCjSi::/^«-^^Mtfl^l 0 nzthti 
[0 0 2 5] 

^mMf^^m<^mmM^m ^ - v > ^^'^a 1 ti . ^ 7 r > ;^ ;^ ^ > . ^ ^ 

[0 0 2 6] 

ins (±. H 1 lc^L/^M^itq|xf > - v^^iJ^'^Mo^^i^^-Y :^<7)/^°;^;^ v- 
<^ > ;^ (7) — a,'^^ I) ^ H -e ^ -5) o 

)^-i^yirmm. 1 0 0<7):$:^^^>^<7)/n-;1/X LT, 
^Jx.tfll3 tl^-tJ: 9 t-, Jc=r-:7°^i--^^-v>i^- (E P I : Echo planar 
imaging) -^tlJ: «9 1t^^^q|jf -^^^iS1-^o E P I -/Sti. R F/n°;ux jt-^<7) 

tt<7);fMm*q|##<7)j|x*B#iz. f9 (u- KT-j? h:^[p]) (Dmmm 
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^-v : 13/ 



[0 0 2 71 

US (a) (iiifSn^;n 0 1 27j^'ai:^1-'5)RF/N';U>^T'^)f5> 90° ^^/n' 
;w>^43J:tj^U 8 0° lj®^^°^^>^<7)i>-'5r>;^^^1-iatr^bi9^ HIS (b) , (c 

) , (d) li^y^^mmmcs, t^^m'o CJ-KT-^h) mmmcr, 
mx-h^. HIS (e) iimm%^mm-^(oiy-^>7.x-^:ho 

[0 0 2 81 

mS (a) H7j^1-i9t;> tlJI^^ 1 0 7 c7)i^lHipm; 19 ->-^>;^f2'|t[pl5§ 1 0 
, RF«;^iiiliilf 1 0 4 ^^i^L■C^llm=^^>'H 0 1 275^ib 9 0° /^°;^X7&^'ai;'J ^ 

fi. mmt<D9o^ mm^nio ^(^m. ms (b) \z7r^-fi^n[zmm.mmw} 

llll?&10 3(i. mim§=i4 )]^ 1 0 1 1 iz^^^ ^mi^^)^Xi:iiitlL. miiA 
J|r3^;H 0 1 1 (i>^^-f >^<fcJSd^g&^#G s *«LT. F;t^co>(. -7 -f Mov^T 

[0 0 2 91 

ms (c) 9 0° i)^;^^'bp;f^^B#rHim^3, v-^^xK-itm 

1 0 8 ^otuf^ nj; 19 ^ggei^^iE»iiiijf& 1 0 3 {±. mmm^4 ;n o 1 1 tc. 

m3 (a) tz^-Tidic. 9 0° mi^-^^h^hizm^<Dmmikiz^ ^^-^^7. 

lE'lSmSS 1 0 8 Otljf^tc J: 19 . Y-\ mmm^ 1 0 9 . R Fm^'jiiiliifl 10 4^ 
^^rLTiiljf r3^;H 0 1 2;^-^> 1 8 0° mm^^)^:^if^1r}'^h-ho ^(Om. 113 
(b) t3^i-J:dic, ^g£ig|J#IEII/iaS&l 0 3(i^Se?g|i#=?-r;H 0 1 UCy?.^ 

[0 0 3 01 

1113 (c) ti^f «tdt;> 18 0° ^SeMJ#IES&[ilg& 1 0 3 ti. ^ 
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^-v: 14/ 



sera n 0 1 1 - KT h :^(fi]<7)Mtt75^'«^ l tr*k l /i^.^?^^ ^ n 

[0 0 3 1 ] 

^<7)|^. 113 (d) tc^l-ct^t::. ^KraiE»/Iili^ 1 0 3 ti. ^fc/gEra^J^ 

i#n ^;H 0 1 1 (i. 'f-cO'ft-^tcJ^^DTfM-:!^^^?- K^iEigiJt#x x. (i^HI 3 ( 

EI 3 (e) ic^t-ct^t;. KT-^ h^gerac r tCct 19 -7 oL-X^tLfc 

: Magnetic resonance) ^^griti" o --(T^^jf n ^ ;n 0 1 3 'C^'ft L/cff -^(± 
> BufiJ^iliStll 0 5, mmM^X 1 2, AD^J^ffl 1 1 ^^^^LT. o-r--- 

^.h LT$ijf«gRi 0 7nai:^i^n^o 

[0 0 3 2] 

vvt vyMm^^U -y ^ -Xa^ yu - K<£jgEM^EnJp x^ta^^^^Wc^^'m L 
J: ^ 7 T ^>;^;^^^ >^|5^.^i--2>o 

[0 0 3 31 

1114 (a) {iii'ffr3^;n 0 1 2ifWxti-f h'RY f^)\'7.-^^^ . 9 0" /n^^WX 
ioctt/'i8 0° /^';^^(7)v-^>^;^^-^|g-e^l9, [114 (b) , (c) , (d 

-YfR^m^Q x<Di^-^y7s^7r^'tm'QM. (3 4 (e) (i. ^^Mm^Rlif-^ 
(D-y — ^yT^T:^:^^ 

v-y 7 vy 7.y-^y T.'Qkt^ [1]4 (d) (z^i-ct^t^^ 7jc-Xji>3-k 
^ll^S-^l^ti^ 7^-Xa::>rr- K:^|fi]CO]!JD#-|f ^JtS^'-^^ tLTv^>5,o 
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15/ 



[0 0 3 41 

if^Jfllifi. 1114 (a) mmUl 0 7(Omm:^^'0i^-^>:^U 

m^l 0 9, R Fm;'jliipitll 0 4 i:^]-Lxmm^-^ )^ 1 O l 2:/}-h9 0° 

;^75^^ai;^$;h.. ^^i^'fbt^g 0° ib^^tT^o ii]4 (b) u^-Tidt-^ 

W.mmmW}M^l 0 3 (i&jSEjgl^n^jn 0 l l ^;y5.^^x>fcJSe/^°;^x^m;^JL 
> ^m&im^^)l^l 0 1 Hi;^^-r ;^^@diS|i#G s ^^^LT. F;f^<7);^ ^ 

[0 0 3 5] 

114 (c) C^-Tctdtc, 9 0° Mj^7)^'bBif^(7)Ptr^f^lc, v-y >>^ie'ISIlI 

^10 8 (Dmi^ I- J: "9 mmmm$m^ i o 3 (i. mi^&m^^ ;n o i m v 

1114 (a) tl^fidt^^ 9 0° Jife/i>-'b$^m^<7)Bfr^t^H, v->5r>>?. 
lE'imil^ 1 0 8 (Dpmi^ J: ^ X y-h^mm^l 0 9, R F«:^^iilIIS^ l O 4 ^ 

^^hLTiiffi 3^ ;H 0 1 2 Ti^ib 1 8 0° Eb^s^-^'^^^T^^^mtl ^^-ijo -<^l^^. 1114 

( b ) ti^-r ct d tc, mmmmmm^ i o 3 ti^esmn ;n 0 1 1 ^ 

[0 0 3 6] 

[114 (c) U^-rJ:d(;. 18 0° Sft^(7)f^> 1 0 3 (i. 

wMm^^)\^:^^m\\L. mim^^4)\yi 0 1 itiv-KT"^ h^^ioitc^ittTs^^ii 
z(Dm. [114 (d) ^c^i-J:9^^^ ^^-x^on- K>fcige?^^G pfienftnL 

[0 0 3 7] 

[114 (e) tC^1-ctdt-> - KT-^ h4g@eiiiJt#G r J: !9 ^a^-X^tLf- 
ft^Xfc'Virn-Tj^^^^tt, $«:3-f;H 0 1 3T-(«M^*Rl«-^^^mi- 

^<7)^^tn-r;n 0 1 3x-^mLfzm^ii. mmmn^i 0 5, a^^^i^m^ 
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V : 16/ 



112, AD^^I^l 1 1 ^^rLT. l^yTU>:^in-^tLXBmUl0 7iziii 
[0 0 3 81 

mnmm.) izm'o^^'fzmm%^mm'^:^'^m^fi^o 

yu - Y:)j^(Dy°uy T ^ )\y[zfj:ho 

oiitm^y^- i^'^i^^zmm^mu^-rK'^mLfzuRm^ii. mM^t lx 

[0 0 3 9] 

H 6 (i^ EI 1 i>Z7FLfzmB.^^m^ ^ - v > ^'ge<7)y^•^ ^ - v > ^J^'vi 

^f^0g-r^7t*t><75ii-e^)^o me (a) -=i^ )V(D^m^zn'thm^'ri-^. 

06 (b) (iS2 3^;K7)Sggtt;M-r'i>^S^^*^-to 

ri^^H 0 1 3 2 fiEie (a) ti^-TJ: 9 ^!®S5}-^d 1 0 1 3 2 ^^L. -g^f 

3-r;n 0 1 3 1 time (b) i^zTj^-rx^ ^/ss5t^d 10131 ^^i-'i)o ^ 

^Xymij\^ii. mi liZTT^LfzymiznML. ^tllfiigJS5^J^ ^^-to 

^^urw-va y7.^^y^n\^^^m=t^ 0 1 3 2 T'^'BL/j^-v; r 

Ix - V 3 y -ft t; 2 ^TCiS -7 - J-'^f^^a ^ 9 <!: , 1^0 SI 6 ( c ) tc^l" 

1 ^mhti^o 

)V 10 13 1 -e^ffiLTti^^u rw-v3 ym-w^z2'^7t^y-'):^ 
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^-v: 17/ 



vyj\^(D7.^^:^\^iz^^^ymm'km^\:^^irlz7.^^y L> Full 
[0 0 4 01 

2, 10 13 1 ^ii^ti'km^^X. iitm^y^- K:^[^<7)>!.^^>B#tCy!.^-v> 

t. ^v^tSftMHrSmall FOV (F O V : Field of view ) (DMi^A 1 , A 2 

/So «l<7)Smoll FOV <7)^;^^-ir ^ -V >r^PB^ Tal? K^TX ^ ^ > ^^f d 

7t«!)tc. ')ryy'^'\zX.^m6 (e) , (f) tn^Mtmi^. 

tflBftA 1 , A 2 ®ftS 1 , S 2 <^S«^^llt;^o%^TMr^^zQi31 (I^* 

[0 0 4 1 ] 

^<7)MMMS (ryy ^-)]yV^m.) tLXH^ mx.ll^ ##^:3:KPruessma 
nn. K. P, Weiger, M. Sheidegger, M. B. Boesiger, P. , Magn. Reson. Med, 42, 952, 1999 liZ 

^ o 

[0 0 4 2] 

*i6^ttftmR'Full FOV (Dmm^mitV ii. FOVtr^ibtz^^^yX-nh 
tL^II^MftA (CoilJg^) , 'gr^fn-r^H 0 1 3(DmM'^yy° (Sensitivit 
y Matrix) S (CoilJ^ll, Pixelt^ll) ^fflv>T. ( 1 ) X ^ 

o 

Coi ift^fi 7 i -X KTP^ ;K7)^-V>;twl/^^L, Pixel ll^mH^Jf^iE 
^(Di^m-r:^$>^ . B ymJ-RK^Mi-^o 0i|x.{f R = 2 O^f-^-^Ki l / 

2 FO V-e>?.^-v> L. Iii^-t;i/ti^11{i2 S-eT'^>5)o S* ti. SJ^-v'yy-S^T) 
Pil#tf^iJ (conjugate transpose ) S* X'$>^o 
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[0 0 4 3] 

[mil 

V= (S* S) -Is* A 

- (1) 

[0 0 4 4] 

(EP I :Echo planar imaging ) ^fflv^^o EP I (i. mW^'^^^—<DB 
1 / 2 t c ^ -?) o 

p< - v^iJ^'^fi lOOfi. EPIHi3V^-C. 7 

[0 0 4 5] 

cc-e. $jw=j-^^n 0 1 3 -ett^'tL-e^ML/cv^ 7 v^y^lS-^^fflv^T. 

^{tr?-Y;H 0 1 3'etL'e^tL<5D;$:>^^-v>tcJ:^5:Mm-^<7)fiffiiSiEM^^fd 

T>7*-;wK (Unfold) ^m. in^iS,y)m^^^m<^m^zioy^^x. sEL^m^ 

[0 0 4 6] 

m^ (1) ^;^t;'J^^°^^;^^^-v>^5''^•/i<7)T>7*-;^K^^!L3^^Zct^® 
ftWMt;J:'9. h 'J ^ (Sensitivity matrix) S is J: D^F O V 

#$ig=j-f;n 0 1 3(Dii.mm^'^w^fzmmm,x$)^o 

[0 0 4 7] 

#^jt3^;H 0 1 3;6-et#'b*L^®faA(7)fi+@<7)5t^(i$'ff n^f^n 0 1 3 
\,ZXy)m^j:^o ^(Dfzif^m.^ (1) ^«?<J^^t;(i. h U u/^7.S(±^^ 
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-^-v: 19/ 



tc^v^T. ;$:;^^-v>m: '9$'fS=f^^H 0 1 3 ^;i^^;}^-e^^f L/jjf -^<7)jiffi 
[0 0 4 8] 

^ <7) i6 . ^mmi^m ti'f^ ^ ^^5i^*p| ^ ^ - V > ^''^a 1 (± . f^ffiMiE^JO^a 

[0 0 4 9] 

mmu 1 0 7 fi. n 7 {c^-r J: miy-') ^m^^u 1071. fSisMiE 

§151072. S2-7-'; 1 0 7 3. aM-fLSP 1 0 7 4, i3 J: D^Mr^iSR 1 

0 7 5 ^^1-^o 

fi^MI^ 1 0 7 2 {i^l&?gt;'^^f£>raMiE#^tc;ffi^i-^o MP^^ 10 7 5 

it^^mi>zi%;bm^^mz^m-r;bo mr. '^yx.{f$'ft=?>f ;n o i 3;6^'2o<^ 
^T'ft^'^^n 0 1 3 1 , 1 0 I 3 2<Dm^^'kmmi-^o 

[0 0 5 0] 

^ 1 -7- 'J J^m^W^ 10 7 1 (i. ^m^^ )^ 10 13 -e^«$^7t:«-^tl^cf 
i/^T'j - KT"^ h:^(o]H7-'; J^^J^^S ( 1 -^^TCD F T : Discrete Fourier t 
ransform) ^frOo ^ ^Xy - ') ^^^^mt^ - 'J i'^^^S tested: 

HI 7-'jj^^m^i 0 7 1 (i, if^tcfiu^T w^-;^;^^^>t;ct >9. 
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<7)^ffi3^;H 0 1 3<7)I*I— t?iJx.{f^M=3^;H 0 1 3 IX-^m^tifz 

yM%^^^ 1 r e f {i. - vry v-HPi^^ \>kitT- ^ -^hh o 

[0 0 5 1] 

% 1 y~^)x.^^^ 1 0 7 1 (i. ^x^-v i9^M=/^;i/ 10 13 1, 1 
0 1 3 2 7&^^$'ff Lfj^X^-vVlf-^R A 1 , RA2^. 'J - KT h 1 ^ 

7n7-'Ji'^J^^?!LS^tfv\ ft-^Al' , jf-^A2' i^J^LUmmiEmi 0 7 
2 izmtJir^ho vl^-e, ^-ff-^R A 1 , RA2{±. 2 ^tct"*- ^ T'*)^ 

o 

[0 0 5 2] 

^1 7 - -x^j^fis 1 0 7 1 (i. ^-v; rix-v3 y^^^^yi^zx nnhfitz 

. ^-V'jr^-vaVT-'-^RC 1, RC2^. 1DFTM*^tV\ CI' , 
C 2' ^^6!cL. ^2 y-') 0 7 3 t;m;'7l-'?>o ^^'Jrw-va > 

15!lx.{fi^i6Full FOVO;^^^ >^tTV\ k ^rB^cofftjilr&llj-tcOx- 
1, RC 2 {i2^7CT'-^-C^^o 
[0 0 5 3] 

fimiE§r> 1 0 7 2 ii. mML<D^m 3 ^ ;wcort. 1 n ^ ^KfzVyr 
\yyMm^ (MiEjf-^) H^o'v^T. 1tm<7)^il=i-f >'i';6^'$mL/::2^>^^^:^0 
^#M-^<7)M^iJE^^3iS*^fv^ ^ 2 -7 - j^^m^P i 0 7 3 nai;^Ji--5>o 

^iffiliiEgRl 0 7 2{±. $'fH=f^>'H 0 1 3#t'fifflifiESr^^WL. 
7 tc^i- J: 9 1 litBMiE^ 1 0 7 2 1 . ^2 {i^lMlESP 1 0 7 2 2 ^^1"^ 

o 

[0 0 5 4] 

^ 1 fi^MlE^R 1 0 7 2 1 (i. ^ 1 -7 - 'J iE^m^j 7 1 7:>^^ai;':J Lfj^t-^A 1 ' 

r e f ti^o'v^-c. m^h 1 ' o^i^MiE^s^^fv^ m2y-v^^mui 0 

7 3izii!,ti-r^o ^ 2 fi^aMIESR 1 0 7 2 2 (i. ^1 7-';j:-^g^^7 1 75^'tB:^J 
L/c^-^A 1 ' r e f OC^o'v^T. -ft -^A 2 ' <7)fi;raiijE^31*tf ^2 7- 
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j^mmu 1073 izn^tt-r^o 

[0 0 5 5] 

f4ffiMiEM^rai-^o miE^m^k<^r-^F (n) . MIEhucOt-'- ^ F ' 
(n) . l^MiEm<7)x-^F' ' (n) (i. (2) , (3) , (4) 

n ?r^1"o j {i;^i5:^^1"o' 
[0 0 5 6] 

[»^2l 

F' (n) =F (n) e J (A+Bn) 

- (2) 

[0 0 5 71 

[^31 

F' ' (n) =F' (n) e -jBn= f (n) e-jAn 

- (3) 

[0 0 5 8] 

F (n) =F' ' (n) e-jA 

... (4) 

[0 0 5 9] 

^^htifzuy T u y ^ y i<z X ^^^i^fitzMRm-^'^') - vr^ h^ji^iizi 

D F T L x'- ^ <7)<iffi^^7{i- ^^1" -2) o 

P#fflU(i. (5) (:^-rJ:d^, \'^T'y IDF T^^mum^^ 

h)l^Z (n) {±. l-9->7"';Ht<7)T-'-:J'^Z (n+1) t-f-^t^ Z (n+1) 
fim^ (6) iZTT^i-XoiZtfM^ti-^o 
[0 0 6 0] 

[m5] 

Z (n) =x (n) + j y (n) 

- (5) 
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[0 0 6 1] 

[me] 

Z (n+1) = x (n+1) + jy (n+l) 



[0 0 6 2] 
[0 0 6 3] 

m7] 



Wl.<^iMM a r g ^ffli/^T. 



- (6) 
(7) tc^-Tcfc^t: 



B = arg 



Z(k + l) 



Z(k) 



(7) 



[0 0 6 4] 
[0 0 6 5] 

[^8] 



A' 



A = arg. 



.<:-I 



- (8) 

[0 0 6 6] 

^^fitltl'fiffiMiEMt LT(±, ^1 7 - J:.^mf|5 1 0 7 1 T'{±. ^^-X 
j^yrr- K^fcjK^ePjfJP L^tv^T'tt^n^c 1^7 r 1/ ^ ^ > lij: ^>ff -^R A 1 
refAl' (7)';- KT"^ DFT^a^S^tf do 

^i^fSMIEgP 1 0 7 2 -efi. -eo 1 D F T ^m<D^W:<^r-'- ^ <DiiLm^''y(fHzm-:^^ 
v^-C. (7) ti^i-J:9l^l-^fi*S#mB^^J?S;L> m^ (8) ti:^i-<t9 
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[0 0 6 7] 

itimmiEm i o ? 2 1 li, 0 >kii.m<DmkA. ioxvi >kitL^<oi^MB i^zm^ 

v^m-^A 1' ' ^^^1-^0 
[0 0 6 81 

|2^lfflti(i. m 1 fi^iiiES|5 1 0 7 2 1 (±. ^ 1 -7 - 'J -i-^mSR 7 1 Tj^^ai^'j Lf^ 
M-^Al' r e f ICftcs'v^T. 0 ^^^a(7)#i5:A, i3 J: 1 ^ji^gcoi^mB 
^L. 0^f£ffi<^#mA, l^fSffiO^^B. i3 J: C/t-'- ^J' A 1 ' ll^o'v^T^ 

^ (9) {zx y)itLmmiEmm^n^K m-^Ai' ' ^2 7-';j-'^m 

g|5 1 0 7 3 tctii:':j1-ao 

[0 0 6 9] 

[^9] 

(9) 

[0 0 7 0] 

MCfi, »2fS5fflMIE§|51 0 7 2 2{±, ^ 1 "7 - 'J 7 1 T&^^m^J Lfj 

ffi^A 1 ' r e f C*-^\^T . 0 >Xm^<Dm^A. isXtfl ^ji1=@(7)j^|^B 
^L. O^itL^WMA. imiL^<Di^MB. iSXZ/r-'^ A2' tC^-c^V^T^ 
^ (10) i9f5:*iffiiEM^^TV\ -fg-^A 2 ' ' ^^f&L. m2y-^)J~m. 

m^Bi 0 7 3 t;ffi:^ii-^o 

[0 0 7 1 ] 

[mi 0] 

- (10) 

[0 0 7 2] 
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(IDFT) ^^f9o C^-e^-'; J^'^mMti. J:.'^^^i^3g ( 

^ 2 7 - 1 0 7 3{i. fiffiMIEglS 1 0 7 2 5i>^ ^ ttl;^J ^ 

. m-^A 1, A 2 ^^^L. M^^i 0 7 5(;aj:^;i-^o 

i Tt:. ^ 2 7 - 'j J-m^U 1 0 7 3 ti. m^C 1 ' , C 2 ' ^ "7 ^ -Xi > 

- raisjtc 1 D F T^min^Hn^c i , c 2 ^^j^ l. ^^Mbsi^ 1 0 7 4 iith 

[0 0 7 3] 

mtMbti^ 1 0 7 4 m^imm^n^o mmizn^ M^^^tu 1 0 7 4 li. c 
1, c2^ix^'mm^^immL. m^si, S2^^^t. mMSi5io75ti 

mmu 1 0 7 5 (i. m2y-v j^^i^m^^m t tzm^A 1 , a 2 ^ i 

^ba^T^^^^iiS; L jf-^ s 1 , s 2 tc*-S)\^TSr?3M^tfv^. ®ftV^^)^1-^o 
i^^Cfi. mr^aglil 0 7 5(±> Jij^LTtm^ (1) {I^1-ct9t;^ S<7)B|#^f^iJ 
(Conjugate transpose ) S* ^ffl</^T> Full FOVIiftV ^^^"t^o 
[0 0 7 4] 

m±M0J LTt: J; d fMMiEfl^ 1 0 7 2 -Cti. m§^<D n ^ ;K7)|*i<7) 1 n ^ ;1/ 
V^mLfzUy T UyMn-^Al' r e f ll^c^v^T. ^ ^Btlc^^O^ 
'0r!|x.(f^'ft=r^ ;u 10 13 1, 10 13 2 -e^ff Lf^^f-^R A 1 , R 
A2(DiimmiEmm'^^7^MW^Al , A2 i:^mLfz<DX-. m^Al, A2mr' 

amimmi^^^^m^^tix^^^o ^^') rix- v a >jf i , s 2 mxa. 

[0 0 7 5] 
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V 3 >T-{i. '^iJx.tfFull FOV;^^^ >^^[f v\ $ft=f-r;H 0 13 1, 

10 13 2t:-^«L/;'ff-^75^^HtrgliiIii^l 0 5, mS^t«l 1 2, AD^mtf 

1 1 1 ^i^LT$lJ^^g|5l 0 7 \>z^ti^in.i>o umul o y-eti, 

va^-ft^RCl. RC2h-r^o 
[0 0 7 6] 

^ > {i. iiffl > 3 - K^SE^SI^ G p ^ enjjn L 'fc v^i?^ ^ ^ > ^^f d o 

mx.it. 1114 tC^-Tct 9 ^ijf3^;H0 1 2 Tj-fbM^^r^:? tc, 9 0° Wi^ 
^^)V7.io^xf\ 8 0° i!J^^^°;^^7^)^mp$tL, <fcjKi|J#r:^;n 0 1 1 hm^i 

0 5, U^^M^l 1 2, AD^J^^l 1 1 ^^^L-ralJMl 0 7l>zmt}^ti^ 

o 

[0 0 7 7] 

7.x y T 3 tci3v>-c. ^ -i^'y ^:^^^ >) i)^=ft>^^o 

^fdo fiJA«[113 ti^L/; J: d t;. ii«3^;H 0 1 2 i)^ hmkW \> \z ^ 9 0" 
1 8 0° ^Mt#=f^;H 0 1 1 

^x^^yiizx (9. ${t=/-r;n 0131, 1013 2 -e^'ft^tifcje-^ti. 

HuSiiiplfffl 0 5. \tLm^m.^\ 1 2, AD'^mtll 1 1 *ifrL-C$imgKl 0 7 
[0 0 7 8] 
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miii^^^ (S T 5) o 
[0 0 7 9] 

iii9(i. ^j^^i 0 7 (Dm^^m^mm-ti>fzisb<Dmx-h^o 

1 0 7 0 ^^t^o 

1 0 7 0 (i. ^iJx.(i:^IiJc<7)^iS3-<' 10 13 OrtT&^ib. 1 

0 3 11 ^ii«^t. m^Lfzm^^^t}-ti>o 

[0 0 8 0] 

ii^gpi 0 7 0(i. ±i£ L/::SE^Jc|5g6tL^^)(7)-e{i^v^o -^fl^f^. 1 
0 7 0{±. ^m<7)^{in^;n 0 1 3 01*1, ^jf3^Jtt3«-^~v^T^jSm^^«K 

[0 0 8 1 1 

ttz^ ]mmi 0 7 ofi. m.^<D^m^^ o i 3<7)f*j, ^jsisjt^^^tc^ 

^"v^T^M-^^^SKLT ^) iv^o '(?ij;i(d:il^g|5 1 0 7 0 (i. -grjf n^;n o 1 

3oi*i. i®s5t^76^ft^)jAi/>sm=f-r>'n 0 1 ^x^m^i^fzm^^muL. m 

[0 0 8 2] 

zd-r^ztizx^). ^ik^<D^m.xmm<Dm^^ii.^m^mm'&:no zt:^^x^;h 

o 
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[0 0 8 3] 

y^x -yT'STe HiSV^T. ${wn^;U 1 0 1 3 Hi iQ^M^HS^SPl 0 7 0 
J; f}ii^R^tl. U7Tl/>;^m^> 15!l;i(f<t-^R A 1 r e f 

'^^msis 1 0 7 1 J: 19 . V - vr-y h^\^i<zy-'} j^m^mmmTi^^. mm^ 

^(Dm^A 1 ' re f 7&^'fi>ISMlEg|5 1 0 7 2 Htli^'j ^ n^o 

t fz^ ^ > > ^m^^ ;noi3i, 10132 -e^m^ntzm 

-tRA 1, RA27:>^ Hi y-')J-^i^Ul 0 7 1 tlct •;- KT-^ h^'jIoJC 

■7- >; ^m^^mmji^ti, i&m^^<oin-^A i ' , a 2 ' mi^m^u 1 0 7 

2 l,ziii1j^fi^o 
[0 0 8 4] 

^ 1 {iffiMiEg|5 1 0 7 2 1 ft -^A 1 ' isXZ/m^A 1 ' r e f U^-s^'v^ 

-ci3:;ffiiiiEM7)^^tf^tL. m2y-')j^^mui o 7 3 tci±i:^$n>i>o 

H 2 ii^miEU 1 0 7 2 2 T'fi. -ft -^A 2 ' i3 J: ZTim^A 1 ' r e f H^cfv^ 
TeffiMiEMS75iqf t>^. H 2 -7 - »; i'^m^ 1 0 7 3 tittS:': ^ tL-2>o 
[0 0 8 5] 

— ^-V 3 >^^^>CJ: «9^#^n/z'ft-^RC 1 , RC2(i. H 

1 -7 - 1073 tCJ:i9'7-'; J^'^^^StSMt ^ti, MSIt:i:<7)#-^C 

1 ' , c 2' 112 7-'; j^^^gR2 0 7 3 tiai:':$:K^o m-^c 1 ' , 

C 2' (i. S2 7-'; J-'^m^ 1 0 7 3 tli 19 ^i-X-xyn- K:^I^H 1 DF 
TM/6^^^f *5tL. m^C 1. C2 t L-CMtMbfP 1 0 7 4 HtB^'j^n. M^'im 

1 0 7 4 m: ^m.mmm^^ft>fi. m-^si, S2 1 l-c. mm^ i o 7 5 

[0 0 8 6] 

amn^ui 0 7 2^-hiiitf^tifcm-^Ai' ' , 'ft-^A2' ' (±. ^2-7- 

i'^m^ 2073llJ:i9x -7i-Xa:.>=r - K:^[fi]tz 1 D F Tmmmfi^ti. 

'fi-^Ai, A2tL-c, mm^i 0 7 diztatj^ti^o 

[0 0 8 7] 

XT- -7 7'ST6i;i3V^T. SF?ag|51 0 7 S-Cti, ||2 7 - 9 -^i^'^mfR 1 0 7 3 
75^^m:tl^tL/cjS-^A 1 , A2. isXlfM^itUl 0 7 4^^hliitl^tifzm-^S 
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1, s2tc«c?v^T. (1) i^Tjk-rmm^m m^^m m=rt>fi^ fuh f 

[0 0 8 8] 

n-r ;n 0 1 3 1 7!>^ fi^lia^yrr- ra(fi]<7)^@£i|Jt G p ^epjbn L^v>;|^igt:-^ 
jf-^H^-cfv^T. >0'g:jfjf-^(7)fi+gffiiE^a^^f 9 fMfflIEf|5 1 0 7 

2 fiz:;ffiMiEgii 1 0 7 2:dmmm^^min^fz:$i^^^y<Dmm.<7)^m^-^ 

m^<7)^m^4 f^i 0 1 3<7)^jt^;rp^ic»cfv>T. mi^'p(r>iff^MLmi^^m 

^i-^mmmi o 7 5 ^i^ttfjo-e. jum<7)miii.WMi^.^i^.-^fztt. is 

^ o 

[0 0 8 91 

HI 1 0 (i. II 2 mMBWJ^^^^^Mm%^m^ ^ - v > ^^-^S 1 0 0 b co/N';i/^ 
v - ^ > ^ ^ 1" HI T- ^ ^ o 

X<h LTj/StJc^^PE P I (Diffusion weighted EPI) X\ ±.i^Lfz^^y ^ 

^^g|^*Rl-r > - v>i^'^tt 1 0 0 b (i. ^1 mmMmiZ'm^mm.^^m^ ^ 

-Vy^'^m.\ 0 0 ilia {3-1^ D«i?K-t?^)i9> |5li:«i?feS^t;ov^Tf±MH^^#B& 
[0 0 9 01 

ti^o =I^SI^*(!l-f ^-vy^'-^ttl 0 0b(i. *£t^1-^yn h >^:S-t^^-ti:r 
^S-^^^t D^v^J; ^ -^ilx-M 1 0 (f) Htj^I-J: 9 t;Jj£t^5*PM 

M?K^ii:LT. 1 8 0° /^•;^;^'^I-^<^H^J^^H l*t<7)j£ti[5^li^A5@£ig|j#MP G ( 
Motion probing gradient ) COt£tS:5iilM#fi8l^&fi. Gs, Gr 
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[0 0 9 1 ] 

i^zi&mmmmmmM p g ^mn l r . ^ ^ > o^v^ttmiif f o v 

[0 0 9 2] 

ji+iffiiE^i 0 7 2{i. 0 1 3-e$mL. ^1 ■7-';-3^^i^ 

g|5 1 0 7 1 -ev - KT-^ h:^iS]tc-7-'; J^^m^jh-/^^ T w^M^tc^cfv^ 

>tSMIE^S^tTVN ^2 ^-'Joi^mSM 0 7 3 i;m;'Ji--5>o 
[0 0 9 3] 

i^xiMmLtz^ 9 ^mmfmi'Zi^^^m&^^m^ ^ - v >^'^a i o o b 
(i. 18 0° RF^^jvT.commzi&m.^mmmMPGimu'r^^t^zx^)^ m 
1 mmnm(nmm.%^m-( ^ - v ^^^^-^s i o o njt^^Tjms^psftv 

, Smoll F0V(7):$:;^^^>jf-^(7)j±+i:MiEM;Sl^^f9<7)t:\ MKT&^^f&Tl-'S i: 
[0 0 9 4] 

n 3 mmMWJ-i^^^mt&^^m^ :^-vyfm.m. i o o c ti. i-;u-r ^ - 
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[0 0 9 5] 

HI 1 1 ki:^mn h ^ - v y vmm.<ow> 3 mmm ^ ^-ritj^ 

[0 0 9 6] 

^ii^*Ri-r ^~vy vmm. i o o c (i> m 1 1 ti^-r i ^ ■^^J''^- h t 
■t 1 0 1 , mmmm 102. ^seigiMtijiii^ 103. r pminiii'if? 1 
0 4 , mfeiiipiti 10 5. mTT^mm 1 0 e . sut^pgi^ 107. i^-^ry^^mwMm 
10 8c. y-v mmmm 1 0 9 . r F^^nii^ 110. a D-^m^ 1 1 1 . -14 
mmmi 1 2, ioj:t/m^#i 1 3^^-r^o 

[0 0 9 7] 

mm%^m^ ^ - v > ^^-^m 1 0 0 c (i. mi mtmwr^^^^m^^^m^ ^ 
-vy^^m.w.1 0 0 hm^nz^^x^^ . #flx.{iv^-^> y hr-t^^'; 1 0 1 
^ 1 mm^miz^^^mm^^m^ ^-vyirmm. loot m 2 tc^ 
i-j:9=&tM^^i-^o i5ii:«fife^^t;ov^Tfi. mimmmmtm-'<ow-^^ 

[0 0 9 8] 

^ii^*Ri-r^-v>^'^si 0 0 c mimmfmiz^^^mm%^m4 ^ 
--yy^mmi 0 0 iio^^^^^sit^j*. >'-^>;^i£j«iiii^i 0 8 c <h. mm 
gi5 1 0 7 c -e^^o 

[0 0 9 9] 

v-'Jr >7>fB'|tf|5 1 0 8 c ti. El 1 3 ic^i" J: 9 v;^^ v a y hj£t!i3ti^ 

EP i-^(D/^)vxi^-yy;^iumL. mMUi 0 7 c <7)$iji^t;si:-c^MJ# 
lEtbuii^ 1 0 3 tc. ^m^m^^ )^ 1011 i^\'Lxpjx^<Dmmm'i:mu^-^ 

mm^i 0 7 c{±. m.^(r>^m^ ^ )^ I o 1 3<^i*i. i<^$'«='^-'i-t'^«^ 
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lO 1 0 01 

tfz. mnUl 0 7 c(i. ^J^co^M^f^^H 0 13. I^J ;i (i^^M =i >'H 0 
13 1, 1 0 1 3 Z-tn^^tlX-^m^tlfz^ ^ ?i~i^yrmJ^^- e 1 , e2, 
eM^. -etL^"n^l|IMB^Jw#^2p:;;?.:^-v><^)m^RA 1, RA2tir 

^ o 

m^<Dmmiim i mmMBjz^^^mmtmm^j:^m-^^$> ^ . ii.nms.u i o 7 

lEM^^fv^ MW^l 0 7 5 75^'MM^?!L31 =^^7^0 
[0101] 

^HW^i-Jci^-^^^iSl^^ql-f ^ - v>^*^« 1 0 0 c (i. El 1 2 ti^l" J; 9 
tc. 9 0° Mj*s/n-;vx^:. 7. 7^>^<£jSSmJ^S G 9 0 ^epSnL. B^^Bfrai^tc 
MPG (Motion probing gradient ) /-^)l^::^m\1]\\ir^o 

^iz^ ^mz]Eni^K^-t^-r-i^i\imm')-vN r 1, Nrj (j^i 

. mX-ii, j=2) ^jlMfi^t^epjnL, mi-f-^'V-i^^ ym^=i-'N e 
^ j -^-ifr- V 3 >fflj^r7-N e j m\¥JZS\X^-ri> (D t ^ 4 < ^y<f^^^t>^X^ 
>y;>^'*L, #-^tfr-v3 >fflJ^=r-Ne 1, -N e ] liZtm^Ltzn^mr-' 
-^H (n, 1) , H (n, j) ^^K^lXiUm-f 
[0 10 2] 

^*i 0 0 n^L/ict d t;'fi+BJ^>=3- K:^|o]oj!jn^'lt»-''^ttLrv^^o 

[0 10 3] 
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■ti:-r-9->-/'; >^>*L. e 1 , e MiZM J^^ L fz r-^- ^ F (n, 1) , 

F (n, M) ^-€-ti-e"tLJlX*1-^o -n^jiffi-3^>3- K^giSp d n<7)^# 
^^'^x.^Ti^'b. n-1, •••NHov>-C^l9iILT. k^r^^ili6-i) F (1, 1 
) ~F (N, M) iUM-t^o 
10 10 4] 

^IJt^grn 0 7 c (i. ^Sc<7)^jtr/^;n 0 1 3 cort. — ^i|x.(^^ 
#3^;H 0 1 3 1 -el#fbtL7t:MiEffl7-'-i5'H (n, 1), H (n, j) ^ 
mmmfmiZ^^^Uy TUy^^m-^RAl re f ^.^^^^L. 

1 0 1 3-e-tL^'tL-e^m?tt7t. =r>r;vF (i, i) ~f (n, m) mim 

tmwj-i^^^m^RA I, RA2 1 L-c. mmiE^M^ndo 
t fz. mm.^^m^ ^ - 'jyvmw i o o c (i. mi mmfmtmmi^z^ 

[0 10 5] 

$ -f. ^ ^ 'J y 1^ - V 3 > ^ > ^^f 9 o ^ -^^ "7" V - V 3 > ^ > -eti 

. '^llx.ffFull FOVy^^^>=S:^fvs ^^S^^^H 0 13 1, 10 13 2 "e^jf L 
/cM-^7!»^^tfrgiii|iSSIl 0 5, fiffi^t-^^l 1 2, AD^^^l 1 1 ^^f^Lr$IJ^^ 
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